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LISTING OF THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 L (Previously presented) A method for use in a system adapted to transmit at least 

2 four series of transmit sequences over at least four transmit antennas, the method comprising the 

3 step of: 

4 space-time coding at least two pairs of symbol sub-streams, each of the pairs of symbol 

5 streams being space-time coded to form a respective pair of the traosmit-sequence chains, the 

6 space-time coding being such that at least one of the formed pairs of the transmit-sequence 

7 chains is a fimction of symbols of the respective pair of symbol sub-streams and not a function of 

8 the symbols of the other pairs of the symbol sub-streams; 

9 wherein each transmit sequence of a particular transmit-sequence chain is a function of 1) 

10 a symbol of one of the symbol sub-streams of the respective symbol sub-stream pair and 2) a 

1 1 complex conjugate of a symbol of the other symbol sub-stream of the respective symbol sub- 

12 stream pair. 

1 2. (Previously presented) The invention of claim 1 , wherein: 

2 each transmit sequence has a duration of four symbol periods; and 

3 portions of the at least four transmit-sequence chains are representable by a matrix where: 

4 each row of the matrix represents one transmit sequence of a respective different one of 

5 the transmit-sequence chains; and 

6 each column of the matrix represents one symbol period. 

1 3. (Original) The invention of claim 2, wherein the matrix is orthogonal. 

1 4. (Original) TTie invention of claim 1 , wherein portions of the at least foiir transmit- 

2 sequence chains are representable by a matrix where: 

3 each row of the matrix represents one transmit sequence of a respective different one of 

4 the transmit-sequence chains; 
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each column of the matrix represents one symbol period; and 
K A* K 



the matrix is 



7 where: 

8 6, and are symbols of first and second symbol sub-streams, respectively, of one of the 

9 symbol-sub-stream pairs, 

10 b-^ and are symbols of first and second symbol sub-streams, respectively, of another of 

1 1 the symbol-sub-stream pairs, and 

12 A* , *2 ' K , and 64 are complex conjugates of b^^b>^^ b^^ and b^ , respectively. 



1 5. (Original) The invention of claim 1, wherein portions of the at least four transmit- 

2 sequence chains are representable by a matrix where: 

3 each row of the matrix represents one transmit sequence of a respective different one of 

4 the transmit-sequence chains; 

5 each column of the matrix represents one symbol period; and 

'b, ~bl 0 0 ' 

62 bl 0 0 

0 0 &3 'bl 

0 0 64 bl 



the matrix is 



7 where: 

8 b^ and b^ are symbols of first and second symbol sub-streams, respectively, of one of the 

9 symbol-sub-stream pairs, 

10 63 and b^ are symbols of first and second symbol sub-streams, respectively, of another of 

1 1 the symbol-sub-stream pairs, and 

12 6f , 62 , 63 , and b^ are complex conjugates of 6, , 62 > ^3 > ™d b^ , respectively. 
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1 6. (Original) The invention of claim 1, wherein the space-time coding step 

2 comprises the steps of; 

3 space-time coding a first pair of symbol sub-streams to form a first pair of transmit- 

4 sequence chains, the first pair of transmit-sequence chains being a function of the symbols of the 

5 first symbol-sub-stream pair and not a function of the symbols of a second symbol-sub-stream 

6 pair; and 

7 space-time coding the second pair of symbol sub-streams to form a second of transmit- 

8 sequence chains, the second pair of transmit-sequence chains being a function of the symbols of 

9 the second symbol-sub-stream pair and not a function of the symbols of the first symbol-sub- 
10 stream pair. 

1 7. (Previously presented) The invention of claim 1 , further comprising the step of: 

2 transmitting the at least four transmit-sequence chains on a respective one of the transmit 

3 antennas. 

1 8. (Previously presented) The invention of claim 1 , further comprising the step of: 

2 spreading at least a plurality of symbols of the transmit-sequence chains using a 

3 spreading code. 

1 9. (Original) The invention of claim 1 , further comprising the steps of: 

2 channel coding each of at least four data sub-streams using a channel code; and 

3 mapping each of the channel-coded primitive data stream into symbol-space to produce a 

4 respective one of the symbol sub-streams. 

1 10. (Previously presented) A transmitter adapted to transmit at least four symbol sub- 

2 streams, the transmitter comprising: 

3 a space-time encoder adapted to space-time code at least two pairs of symbol sub- 

4 streams, each of the pairs of symbol streams being space-time coded to form a respective pair of 

5 the transmit-sequence chains, the space-time coding being such that at least one of the formed 

483791-1 

PACE 4f9 * RCVD AT 8/1/2006 7:30:59 AM [Eastern Daylight Time] * SVR:l^PTO^ FXRF^ * DNIS:2738300 * CSID:732 530 9808 * DURATION (mm-ss):02-28 



*' 08/'ai/2006 07:31 FAX 732 530 9808 PATTERSON & SHERIDAN PTO 31005/009 

PATENT 

Atty. Dkt. No. Viswanathan 16 (LCNT/124157) 
Serial No. 09/955,368 
Page 5 of 9 

6 pairs of the transmit-sequence chains is a function of symbols of the respective pair of symbol 

7 sub-streams and not a function of the symbols of the other pairs of the symbol sub-streams; 

8 wherein each transmit sequence of a particular transmit-sequence chain is a function of 1) 

9 a symbol of one of the symbol sub-streams of the respective symbol-sub-stream pair and 2) a 

10 complex conjugate of a symbol of the other symbol sub-stream of the respective symbol sub- 

1 1 stream pair; and 

12 at least four transmit antennas, each having an input for receiving at least one of the at 

13 least four transmit-sequence chains, the input coupled to an output of the space-time encoder. 



1 11. (Previously presented) The invention of claim 1 0, wherein; 

2 each transmit sequence has a duration of four symbol periods; and 

3 portions of the at least four transmit-sequence chains are representable by a matrix where: 

4 each row of the matrix represents one transmit sequence of a respective different one of 

5 the transmit-sequence chains, and 

6 each column of the matrix represents one symbol period. 



1 



12. (Original) The invention of claim 11, wherein the matrix is orthogonal. 



1 13, (Original) The invention of claim 10, wherein portions of the at least foxir 

2 transmit-sequence chains are representable by a matrix where: 

transmit sequence of a respective different one of 



3 each row of the matrix represents one 

4 the transmit-sequence chains; 

5 each column of the matrix represents one symbol period; and 

6 the matrix is one of the matrices of the set of matrices consisting of: 



6, 6, -bl 

h ^2 K 

63 -63 -64 

64 -64 63 



and 



by -bl 

b, b: 

0 0 

0 0 



0 
0 

63 
b. 



0 
0 

-b: 

bl\ 



where: 
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9 6, and ft^ are symbols of first and second symbol sub-streams, respectively, of one of the 

10 symbol-sub-stream pairs, 

11 63 and are symbols of first and second symbol sub-streams, respectively, of another of 

1 2 the symbol-sub-stream pairs, and 

13 6,* , Z?2 ' 63 , and bl are complex conjugates of 6, , fej ^ *3 » ™d ^4 > i*espectively. 

1 14. (Original) The invention of claim 10, wherein the space- time encoder is adapted 

2 to spread at least a plurality of symbols of the transmit-sequence chains using a spreading code. 

1 15. (Previously presented) The invention of claim 10, wherein the transmitter further 

2 comprises: 

3 an input; and 

4 at least one channel encoder being interposed between the input and the space-time 

5 encoder, the channel encoder being adapted to channel code a data sub-stream using a channel 

6 code. 

1 16. (Original) The invention of claim 15, wherein the transmitter further comprises at 

2 least one mapper, the mapper being interposed between the channel encoder and the space-time 

3 encoder, the mapper being adapted to map the channel coded data sub-stream into symbol-space 

4 to produce a respective one of the symbol sub-streams. 

1 17. (Original) A base station of a wireless communication system, the base station 

2 comprising the transmitter of claim 10. 

1 18. (Original) A mobile terminal comprising the transmitter of claim 10. 

1 19. (Original) The invention of claim 10, further comprising a plurality of radio 

2 frequency units, each having an input coupled to a respective output of the space-time encoder, 

3 each radio frequency unit adapted to convert a respective transmit sequence series from baseband 

4 to a radio frequency modulated signal. 
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1 20. (Withdrawn) A receiver comprising: 

2 at least one receive antenna; and 

3 a matrix multiplier for multiplying a matrix with received symbol sub-streams of a signal 

4 received by the receive antenna, the matrix having at least two pairs of consecutive rows, each 

5 such pair being a function of channel characteristics of at least two channels that teraiinate on the 

6 receive antenna but not of channel characteristics of other channels that terminate on the receive 

7 antenna, and the matrix being orthogonal; 

8 wherein the sequence of received symbols of a particular channel is a function of 1) a 

9 symbol of one of the symbol sub-streams associated with one of the channels of the respective 

10 channel pair and 2) a complex conjugate of a symbol of the other symbol sub-stream associated 

1 1 with the other channel of the respective channel pair. 

1 2L (Withdrawn) The invention of claim 20, wherein the matrix is H^, which 

2 comprises one of the matrices of the set of matrices consisting of: 

"a; a; [a; o o' 

3 K hi -h, -h, -hi h, 0 0 

h; -h; h, ^h, 0 0 a; h, ' 
hi -hi -A3 A3 J [00 -hi h,_ 

4 where Aj , Aj , A3, and A^ are the complex channel characteristics of the channels between 

5 a 1**, 2°**, 3"^, and 4* channel encoder, respectively and the receive antenna. 

1 22. (Withdrawn) The invention of claim 21, wherein the channels are flat-faded 

2 channels. 
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